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Antarctica can no longer be considered as the last pristine continent, as pollution has locally affected terrestrial and marine 
coastal ecosystems. Due to the continent’s low temperatures, ecosystems in Antarctica are very sensitive to environmental 
changes, even those associated with minor incidents. Hydrocarbon pollution resulting from human activities such as 
transportation and power generation poses serious threats to the Antarctic environment. This study addresses the isolation of a 
phenol- and diesel-degrading bacterial strain from King George Island, Antarctica. Parameters including temperature, pH, 
salinity and nitrogen source were optimised in order to maximise phenol and diesel degradation using one-factor-at-a-time 
(OFAT) and response surface methodology (RSM). Statistical analysis of the results obtained from RSM confirmed 
improvement in phenol and diesel degradation compared to the conventional OFAT approach. Arthrobacter sp. strain AQ5-05, 
capable of degrading 0.5 g/L phenol (100%) and 3% of diesel (56.32%) at 10-15°C. In addition, enzyme activities were 
investigated and genes encoding phenol and diesel degradative enzymes identified using whole genome sequencing in order to 
determine the pathways of phenol and diesel degradation. This study suggests the potential use of cold-adapted bacterium, 
Arthrobacter sp. strain AQ5-05 in the bioremediation of phenol and diesel over a wide range of low temperatures.  
 
References 
 
Lee, G.L.Y., S.A. Ahmad, N.A. Yasid, A. Zulkharnain, P. Convey, W.L.W. Johari, S.A. Alias, G. Gonzalez-Rocha, and M.Y. 
Shukor: Biodegradation of phenol by cold-adapted bacteria from Antarctic soils, Polar Biology, 41(3),553-562, 2018. 
Abdulrasheed, M., A. Zulkharnain, N.N. Zakaria, A.F.A. Roslee, K. Abdul Khalil, S. Napis, P. Convey, C. Gomez-Fuentes, 
and S.A. Ahmad: Response surface methodology optimization and kinetics of diesel degradation by a cold-adapted Antarctic 
bacterium, Arthrobacter sp. strain AQ5-05, Sustainability, 12(17):6966 https://doi.org/10.3390/su12176966, 2020. 
 
